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Dynamic Simulation of a Dedicated Outdoor Air-conditioning System
Jung-Min Kim, Youngil Kim"", Kwang-Seop Chung” , Seung-Tae Park™

ABSTRACT : Dedicated outdoor air-conditioning(DOA) system that utilizes pre-cooling and
desiccant dehumidification can be superior to conventional cooling and reheating system with
respect to energy consumption and indoor thermal comfort. In this work, simulation has been
conducted to study various factors that affect the performance of DOA. Dynamic simulation
shows the transient variation of temperature and humidity as the on/off control logic is
imposed. Exit humidity of process air and flow rate are varied to study the effect on exit
temperature of process air, dehumidification quantity, required regeneration temperature and
exit humidity of regeneration air. For an outdoor air condition of 28.5C temperature, 16 g/kg
humidity ratio and 2000 cmh flow rate, the dehumidification efficiency is increased by 4.6%
as the flow rate is doubled.

Key words : Dedicated outdoor air-conditioning(®]”] A8 F%7]), Dehumidification(A]<5),
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Fig. 8 Cooling simulation.
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Table 1 Effect of flow rate on dehumidification

Evaporator Regeneration e L Dehumidification Percent
Flow . Dehumidification . :
(m/h) temp(oerature capacity (kg/h) efficiency increase

() (kW) (kg/kWh) (%)

1000 14 10.2 6.1 0.60 =77
2000 19 21.9 14.3 0.65 0
3000 21 33.1 21.9 0.66 +1.5
4000 23 449 30.3 0.68 +4.6
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